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Indian Standard 

SPECIFICATION FOR 
ELECTRONIC WEIGHING SYSTEMS 

PART III REQUIREMENTS 
0. FOREWORD 

0.1 This Indian Standard (Part III) was adopted by the Indian 
Standards Institution on 9 April 1981, after the draft finalized by the 
Electronic Measuring Equipment Sectional Committee had been approved 
by the Electronics and Telecommunication Division Council, 

0.2 It has been decided to prepare specification for electronic weighing 
systems in the following four parts: 

Part I Terms and definitions 

Part II Methods of measurements 

Part III Requirements 

Part IV Code of practice 

0.3 This standard covers the requirements for electronic weighing system. 
An electronic weighing system comprises the basic electrical load cell 
employed to sense the applied load/force and the associated electronic 
measuring equipment employed to indicate, display or record the mass. 
For the sake of clarity and convenience, the requirements have been 
specified for electrical load cells and the total weighing systems 
separately. 

0.4 This standard does not cover the requirements for electronic weighing 
systems used for industrial process measurements. 

0.5 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test, shall be rounded off in accordance with 
IS: 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this 
standard. 



♦Rules for rounding off numerical values ( revised). 
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1. SCOPE 

1.1 This standard ( Part III ) covers the requirements of electrical load 
cells and the total weighing system. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, the definitions given in IS : 9281 
( Part I )-1979* shall apply. 

3. PERFORMANCE REQUIREMENTS 

3.1 The electrical load cells shall meet the requirements specified in 
Table 1. 





TABLE 1 REQUIREMENTS OF ELECTRICAL LOAD CELLS 


St, 
No 


Pabakktbb 


Units 


Typical Values 

, , ,,, .. _ -JL- „ .— , 




Class 1 Class 2 Class 3 


(1) 


(2) 
Model No. 

Serial No. 

Rated Load ( RL ) 


(3) 
kg 


(4) (5) (6) 


1. 


Model 
No. 


Rated 
Load 


Excitation 
Voltage 


2. 


SI No. 


Sensitivity 

MV/V/ 
Rated Load 


Input/ 

Output 

Impedance 


3. 


To be specified by the manufacturer 


4. 


Mode of operation 


Compression/ 
tension/ 
universal 




5. 
6. 
7. 


Input resistance/ 
impedance 

Output resistance/ 
impedance 

Input voltage/ 
current 


Ohms 
Ohms 

V/A 


To be specified by the manufacturer 
To be specified by the manufacturer 
To be specified by the manufacturer 


8. 
9. 


Input voltage/ 
current ( Max ) 

Overload, safe 


V/A 

Percent of 
RL 


To be specified by the manufacturer 
150 150 150 

( Continued) 















♦Specification for electronic weighing system: Part I Terms and definitions, 
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Sl 
No. 


TABLE 1 REQUIREMENTS OF ELECTRICAL LOAD CELLS — Contd 
Parameter Units Typical Valuks 

i ■*■ » 

Class 1 Class 2 Class 3 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


10. 


Overload, ultimate 


Percent 
ofRL 


200 


200 


200 


11. 


Accuracy 


Percent 
of RO 


±0 02 


±0-05 


±01 


12. 
13. 

14. 


Rated output voltage 
Tolerance on rated out- 
put 

No load output 


mV/V/RL 

Percent 
of RO 

Percent 
of RO 


+ 01 
±05 


±025 
±10 


±0 05 
±20 


15. 


Drift in no load output 
( zero drift ) after 1 
hour of warm-up 


Percent 
of RO/h 


± 0*005 


±0 01 


±002 


16. 


Instability of»RO after 
warm-up pcrio.1 of 1 
hour 


Percent 
of RO/h 


± 005 


±001 


±002 


17. 


Non-linearity ( where- 
ever applicable ) 


Percent 
ofRO 


±0 05 


±02 


±0-5 


18. 


Hysteresis ( wherever 
applicable ) 


Percent 
ofRO 


001 


0-03 


005 


19. 


Non-repeatability of zero 
output 


Percent 
ofRO 


±0 02 


±005 


±01 


20. 


Non-repeatability of rat- 
ed output 


Percent 
of RO 


±002 


±0-05 


±0-1 


21. 


Creep at rated load after 
30 minutes 


Percent 
ofRO 


±002 


±0-05 


±01 


22. 


Creep recovery after 10 
minutes 


Percent 
ofRO 


-002 


-005 


-01 


23. 


Side load, safe 


Percent 
ofRL 


10 


10 


10 


24. 


Side load, ultimate 


Percent 
ofRL 


20 


20 


20 


25. 


Side load error for 10 
percent RL 

Concentric angular loading 
error 


Percent 
ofRO 


±01 


±02 


±05 


26. 


At 1° inclination 


Percent 
ofRO 


±002 


±005 


±01 


27. 


At 3° inclination 


Percent 
ofRO 


±0 06 


±0-15 


±0-3 
( Continued ) 
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TABLE 1 REQUIREMENTS OF ELECTRICAL LOAD CELLS — Contd 


Si. 


Parameter 


Units 


Typical Values 


No. 








JL 










Class 1 


Class 2 


.__ — ■ - — ^ 
Class 3 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


28. 


Eccentric loading error { at 
1 mm of eccentricity ) 

Eccentric angular loading 
error 


Percent 
ofRO 


±0-05 


±0-1 


± 0-2 


29. 


1 mm eccentricity and 
1° inclination 


Percent 
of RO 


±0-1 


±0-2 


±0-5 


30. 


1 mm eccentricity and 
3° inclination 

Temperature range 


Percent 
of RO 


±015 


±0-3 


± 10 


31. 


Compensated 


°C 


to 50° 


to 50° 


to 50° 


32. 


Usable 


°c 


-10 to 60° 


-10 to 60° 


- 10 to GO 


33. 


Temperature effect on 
no load output 


Percent RO/ 

°C/h 


± 0-002 


±001 


±003 


34. 


Temperature effect on 
rated output 


Percent RO/ 

°C/h 


± 0-003 


±0-01 


±0 03 


35. 


Deflection at the rated 


Microns/ 


To be specified by the 


manufac* 




load 


degree 


turer 






36. 


Insulation resistance 


megohm 


Not less than 1 000 MQ 




37. 


Shunt calibration output 


Percent 


To be specified by the 


manufac- 




( wherever applicable ) 


of RO 


turer 






38. 


Tolerance on shunt cali- 


Percent 


To be specified by the manufacturer 




bration 


of RO 








39. 


Humidity 


Percent 




Max of 95 percent 






ofRH 








40. 


Effect of radiation, vib- 


_ 


To be specified by the manufacturer 




ration and corrosion 










41. 


Electrical connection 


— 


To be speci 


fied by the manufacturer 


42. 


Dimensions, weight 


mm/kg 


To be specified by the manufacturer 


43. 


Casing material 


— 


To be specified by the manufacturer 


44. 


Surface finish/protection/ 


_ 


To be specified by the manufacturer 




type sealing 










45. 


Mounting details and 


— 


To be specified by the manufacturer 




outline drawing 










46. 


Manufacturer's name 


— 


To be speci 


ified by the manufacturer 




and address 











3.2 The total electronic weighing systems shall meet the requirements 
specified in Table 2. 



IS: 9281 (Part III) -1981 



TABLE 2 REQUIREMENTS OF TOTAL ELECTRONIC WEIGHING SYSTEMS 

(CI oust 3.2) 


Si Pabambteb 
No 


Units 


Typical Values 


llWi 


Class 1 Class 2 Class 3 


(1) (2) 


(3) 


<4) (5) (6) 


1. Rated load 

2. Accuracy 


kg 
Percent 
ofRO 


To be specified by the manufacturer 
±005 ±01 ±0-25 



3. Transducer excitation 

and distortion/regula- 
tion 

4. Non-linearity 



6. 



8. 

9. 
10. 



Drift of no-load output 
with temperature 

Drift of no-load output 
with time after 1 h 

Drift of full scale output 
with time after 1 h 

Internal calibration 

Number of scale division 

Resolution 



11. Tare provision 

12. Display 

13. Recording 

1 4. Speed of measurement 

15. Overload indication 

16. Response to full scale 

17. Operating temperature 

18. Warm up periods 
19- Weight 

20. Dimensions 

21. Environmental condition 

22. Operating voltage and 

frequency 

23. Tolerance on operating 

voltage 

♦Basic environmental testing 
Part I General 



Percent 
ofRO 

Percent 
of RO/°C 

Percent of 
RO/h 

Percent of 
RO/h 



Percent 
ofRO 

Automatic/ 
manual 



To be specified by the manufacturer 
±0-05 ±008 ±015 



± 0005 


±0-02 


±0 03 


± '0015 


±003 


±0-05 


±0-015 


± 003 


±005 



To be specified by the manufacturer 
To be specified by the manufacturer 
To be specified by the manufacturer 

To be specified by the manufacturer 

To be specified by the manufacturer 

To be specified by the manufacturer 

To be specified by the manufacturer 

To be specified by the manufacturer 

3 3 3 

As specified in IS : 1900 ( Part I )- 
1977* 

60 60 60 

To be specified by the manufacturer 

To be specified by the manufacturer 

To be specified by the manufacturer 

To be specified by the manufacturer 



s 

°G 

min 

kg 
mm 

V and Hz 

Percent of 

operating 

voltage 

procedures for electronic and electrical items: 



-20 to 
+ 10 



- 20 to 
+ 10 



-20 to 
+ 10 
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4. MARKING 

4.1 Each electronic weighing system shall be legibly and indelibly marked 
with the following information: 

a) Model designation and serial number, 

b) Rated load, 

c) Non-linearity, 

d) Resolution, 

e) Manufacturer's name or trade-mark, and 

f) Country of manufacture. 

4.2 The product may also be marked with Standard mark. 

4.3 The use of the Standard Mark is governed by the provisions of the 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which the licence for the use of 
Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



5. TESTS 

5.1 Test Methods — The parameters specified in this standard shall be 
measured in accordance with IS : 9281 ( Part II )-1979*. 

5.2 Classification of Tests 

5«2.1 Type Tests — The tests specified in Table 2 shall constitute type 
tests. 

5.2.2 Routine Tests — The following shall constitute the routine tests: 

a) Rated load, 

b) Accuracy, 

c) Non-linearity, and 

d) Resolution. 



•Electronic Weighing System: Part II Methods of measurement. 

8 



iS : 9281 ( Part HI ) - 1981 



( Continued /torn page 2 ) 

Members Representing 

Sum H. N. Futeiially Dsnacraft Machine Co Ltd, Bombay 

Sum R. Rajasekuaran (Alternate) 

Steel Authority of India Ltd, New Delhi 
Power Build Pvt Ltd, Vallabh Yidyanagar, 
Gujarat 



Sum R. G. Kabkb 

SlIUI N. R. PAUANJArK 



Siuu K. G. Patel ( Alternate ) 
Sum N. Pkabiiakar 

Dh S. P. Sum 

Sum G. S. Vakadan 

Sum B. S. Bum ( Alternate) 
Siuu K. Vbnkatbswawan 



Sum S. ILxquK ( Alternate) 



Name Tulaniau Manufacturers* Pvt Ltd, 

Hyderabad 
National Physical Laboratory (CSIR), 

New Delhi 
Department of 1 'Electronics, New Delhi 

Directorate of Weights & Measures ( Ministry of 
Commerce, Civil Supplies and Corporation ) f 
New Delhi 



BUREAU OF INDIAN STANDARDS 

H aadqtia rtan : 

Manak Bhavan, 9 Bahadur Shah Zafer Marg, NEW DELHI 110002 

Telephones: 323 0131, 323 3375, 323 9402 

Fax : 91 11 3234062, 91 1 J 3239399, 91 11 3239382 

Telegrams : Manaksanstha 
(Common to all Offices) 

Central Laboratory: 

Plot No. 20/9, Site IV, Sahibabad Industrial Area, SAHIBABAD 201010 

Ragional Offlcea: 

CentraH'Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 
'Eastern : 1/14 CIT Scheme VII M, VIP. Road, Maniktola. CALCUTTA 700054 
Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160022 
Southern : CIT Campus, IV Cross Road, CHENNAI 6001 13 
fWestern : Manakalaya, E9 Behind Marol Telephone Exchange, Andheri (East), 
MUMBAI 400093 

Branch Offices: 

Pushpak', Nurmohamed Shaikh Marg, Khanpur, AHMEDABAD 380001 

fPeenya Industrial Area. 1st Stage, Bangalore - Tumkur Road, 

BANGALORE 560058 
Gangotri Complex, 5th Floor, Bhadbhada Road, T. T Nagar, BHOPAL 462003 
Plot No 62-63. Unit VI. Ganga Nagar. BHUBANESHWAR 751001 
Kaiaikathir Buildings. 670 Avinashi Road, COIMBATORE 641037 
Plot No. 43, Sector 16 A, Mathura Road, FARIDABAD 121001 
Savitri Complex, 116 G. T Road. GHAZIABAD 201001 
53/5 Ward No. 29. R. G. Barua Road. 5th By-lane. GUWAHATI 781003 
5-8-58C. L. N Gupta Marg. Nampally Station Road, HYDERABAD 500001 
E-52. Chitaranjan Marg. C-Scheme. JAIPUR 302001 
117/418 B. Sarvodaya Nagar. KANPUR 208005 

Seth Bhawan, 2nd Floor, Behind Leela Cinema, Naval Kishore Road, 
LUCKNOW 226001 

Patliputra Industrial Estate. PATNA 800013 

T C. No 14/1421, University P. O. Palayam, 
THIRUVANANTHAPURAM 695034 

NIT Building, Second Floor, Gokulpat Market. NAGPUR 440010 

Institution of Engineers ( India ) Building, 1332 Shivaji Nagar, PUNE 411005 



'Sales Office is at 5 Chowringhee Approach, P. O. Princep Street, 
CALCUTTA 700072 

tSales- Office is at Novelty Chambers, Grant Road, MUMBAI 400007 

tSales Office is at *F' Block, Unity Building, Narashimaraja Square, 
BANGALORE 560002 



Telephone 


8-77 00 32 


323 76 17 


337 86 62 


60 38 43 


235 23 15 


832 92 95 


550 13 48 


839 49 55 


55 40 21 


40 36 27 


21 01 41 


8-28 88 01 


8-71 19 96 


54 11 37 


20 10 83 


37 29 25 


21 68 76 


23 89 23 


26 23 05 


6 21 17 


52 51 71 


32 36 35 


27 10 85 


309 65 28 


222 39 71 



Printed at New India Printing Press, Khurfa, Indta 



